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The common goal of tissue engineering is to develop substitutes that can closely mimic the 
structure of extracellular matrix (ECM). However, similarly important is the intensive material 
properties which have often been overlooked, in particular, for soft tissues that are not to bear 
load assumingly. The mechanostructural properties determine not only the structural stability of 
biomaterials but also their physiological functionality by directing cellular activity and regulating 
cell fate decision. The aim here is to emphasize that cells could sense intensive material 
properties like elasticity and reside, proliferate, migrate and differentiate accordinglyno matter if 
the construct is from a natural source like cartilage, skin etc. or of synthetic one. Meanwhile, the 
very objective of this work is to provide a tunable scheme for manipulating the elasticity of 
collagen-based constructs to be used to demonstrate how to engineer cell behavior and 
regulate mechanotransduction. Articular cartilage was chosen as it represents one of the most 
complex hierarchical arrangements of collagen meshwork in both connective tissues and ECM-
like biomaterials. Corona discharge treatment was used to produce constructs with varying 
density of crosslinked collagen and stiffness accordingly. The results demonstrated that elastic 
modulus increased up to 33% for samples treated up to one minute as crosslink density was 
found to increase with exposure time. According to the thermal analysis, longer exposure to 
corona increased crosslink density as the denaturation enthalpy increased. However the 
spectroscopy results suggested that despite the stabilization of the collagen structure the 
integrity of the triple helical structure remained intact. The in vitro superficial culture of 
heterologous chondrocytes also determined that the corona treatment can modulate migration 
with increased focal adhesion of cells due to enhanced stiffness, without cytotoxicity effects, and 
providing the basis for reinforcing three-dimensional collagen-based biomaterials in order to 
direct cell function and mediate mechanotransduction.  
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